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Contexts, emergence and issues of Cartesian geometry
In honour of Henk Bos’s 70th birthday1. Introduction
Recent years have witnessed many salient works dealing with history and philosophy of early
modern mathematics1 and, in particular, with Cartesian geometry. Among these works, Bos
[2001] Redefining Geometrical Exactness occupies a pivotal place.
In this book Henk Bos paints a particularly detailed picture of pre-Cartesian and Cartesian mathe-
matics, and gathers the findings, made over 20 years, of his researches devoted to Cartesian geometry.2
He focuses on the changing conceptions of constructions for geometrical problems and stresses the
renewed conception of “geometrical exactness” in Descartes’ geometry.
The way in which Bos accomplished this program provides us with the core of the different
papers collected in this special issue of Historia Mathematica. Bos’s approach could be characterized
by the attention paid to three interactive tasks: provide the reader with an accurate restitution of
sources, base the analysis of conceptual developments on detailed technical accounts of the mathe-
matics involved, show the interactions between philosophical and mathematical aspects of the0315-0860/$ - see front matter  2010 Elsevier Inc. All rights reserved.
doi:10.1016/j.hm.2010.05.001
1 For an interesting survey of the works published in the 1990s, see [Mancosu, 1999]. More recently,
for Cartesian geometry, see [Sasaki, 2003; Panza, 2005; Serfati, 2005; Jullien, 2006; Maieru, 2009;
Guicciardini, 2009; Galuzzi and Rovelli, forthcoming].
2 One can fix [Bos, 1981], which addresses the issue of the representation of curves, as a starting
point.
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mathematical, and philosophical.
2. A collection of essays in honour of Henk Bos
On 16–17 April 2005 an international workshop “Interpreting Descartes’ geometry” was held at
REHSEIS (Recherches Epistémologiques et Historiques sur les Sciences Exactes et les Institutions
Scientifiques), Paris, which financially supported the event. Marco Panza and I convened scholars
interested in both the history and philosophy of Cartesian mathematics with the aim of confronting
the interpretations of Descartes’ geometry, with regard, in particular, to recent publications. Natu-
rally, we invited Henk Bos who took part in the workshop.
Some time after the meeting, I embarked on the project of editing a volume in honor of Henk Bos
which would be based on papers presented at the workshop. I also contacted scholars connected
with Henk Bos who could provide papers dealing with early modern mathematics and more specif-
ically with Cartesian geometry. My aim was to produce a volume containing current research which
acknowledged and resounded with Henk Bos’s seminal contributions to the field.
Later, the editors of Historia Mathematica, June Barrow-Green and Benno van Dalen, offered to
publish the volume as a special issue of the journal, with the papers going through the usual review-
ing process. The issue was planned to be published in 2010 for Henk Bos’s 70th birthday.
This issue is thus centered around topics addressed in the workshop or in Bos [2001], such as the
exactness of construction of problems4 and the representation of curves.5 Another common basis is
provided by the period studied within early modern mathematics, that is roughly from 1600 to 1700.
Cartesian geometry is studied here from three perspectives: the tradition and the context (Euclid-
ean and Dutch) in which it is framed, its emergence before La Géométrie, and finally issues raised in
its circulation as well as its relations with the contrastive approaches of Pascal and Newton. The first
two perspectives are found in Bos [2001].
3. Description of the contributions
3.1. Contexts
In Cartesian historiography, the novelty of Descartes’ geometry and its crucial difference from
Euclid’s and classical geometry are often emphasized. In contrast, following the same path as Bos
[2001], Marco Panza focuses on relations between Descartes’ geometry and classical geometry.6
His contribution lies at the intersection of history and philosophy of mathematics. More precisely,
he deals with the question of exactness, namely that of fixing appropriate norms in order to decide
whether objects and procedures should be admitted into geometry or not.
Another way to understand and assess the novelty of Cartesian geometry is to consider the Dutch
context in which it is framed. Two important figures in this respect are Ludolph van Ceulen and
Willebrord Snellius, whose contributions are discussed by Bos [2001, pp. 141–142 and 154–157].
They are studied in the two following papers which focus on the debate between practitioners
and humanists in their approaches to mathematics.3 On this issue, see also Bos [2004].
4 “What is meant for a mathematical entity to be ‘known’ or ‘given’, and what is meant for a
problem to be ‘solved’, its solution to be ‘found’?” [Bos, 2001, p. 3].
5 I.e. “description of curves that were considered to be sufficiently informative to make the curves
known.” [Bos, 2001, p. 5].
6 Due to happy family circumstances, Marco Panza’s paper was not completed in time for inclusion
in this issue but will be published in a later issue.
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the arithmetic teacher Van Ceulen on the circle quadrature. He shows that the false circle quadrature
in Scaliger’s Cyclometrica (1594) was refuted by Van Ceulen. This refutation, together with a corre-
spondence with Scaliger, have been preserved to some extent in Van Ceulen’s Vanden Circkel (1596)
which also includes a cautious criticism of propositions submitted by an anonymous “very learned
man,” who Hogendijk identifies as Scaliger. Hogendijk also provides an English translation of
Scaliger’s questions and Van Ceulen’s answers.
With Liesbeth de Wreede’s paper, which deals with the transmission by Snellius of Van Ceulen’s
mathematical legacy, we pass from confrontation to integration. De Wreede compares Snellius’s and
Van Ceulen’s uses of numbers in geometry, identifying the obstacles which arise when arithmetical
concepts are applied to geometry. Rhetorical and social aspects come to the fore in her detailed
examination of Snellius’s dedication letter, which appeared in Snellius’s Latin translation of Van
Ceulen’s Arithmetische en Geometrische Fondamenten enriched by many additions of his own.
3.2. Emergence
The textual and the genetic concerns, at the core of Bos [2001], are evident in the papers which
study Descartes’ geometrical practice prior to La Géométrie. Thanks to a perspective grounded in
analysis of actual Cartesian practice, these papers, by not assuming hidden elements for the sake
of continuity, resist the temptation of projecting ideas displayed in La Géométrie onto a set of earlier
Cartesian documents.
Paolo Mancosu and Andrew Arana propose adding the cylindrical helix to the list of mechanical
curves considered by Descartes by identifying it with the “helice” which is discussed by Descartes in
a letter to Mersenne of 1629. This view challenges the common hypothesis of the editors of
Mersenne’s correspondence and Henk Bos who have independently argued that Descartes was refer-
ring to the Archimedean spiral. Mancosu and Arana ground their claim on a detailed and cautious
study of the texts, providing an historical study of the cylindrical helix and of its constructions from
Greek geometry through Vitruvius and into the nineteenth century.
David Rabouin in his article aims to assess Descartes’ mathematical achievements in 1628–1629
by remaining as close as possible to existing sources. He studies concurrently Beeckman’s Journal
from October 1628, the Regulae ad Directionem Ingenii and the De Solidorum Elementis. Rabouin
not only provides a piece of deflationist history by pointing out the weaknesses of geometrical sche-
matism in the Regulae and the presence of cossic notations in Beeckman’s Journal, he also suggests
that a new key to understanding the Regulae is Descartes’ impressive De Solidorum Elementis.
In his article, Sébastien Maronne searches for the geometrical origins of Descartes’ method of
normals. He studies in detail two mathematical fragments which present the only occurrence of Des-
cartes’ method of normals before La Géométrie. These fragments, dated by Tannery before 1629,
deal with curves used in dioptrics which Descartes called ovals. Maronne relies on these texts to
claim that Descartes’ method of normals is the result of the conflation of two different kinds of anal-
ysis, one rather classical and diagrammatic, the other modern and strictly algebraic.3.3. Issues: circulation and contrasting approaches
The third part of this issue deals both with the circulation of Descartes’ scientific thought and
with alternative geometrical approaches to the one championed by Descartes, namely those of
Pascal and Newton.
Erik-Jan Bos’s article is concerned with the transmission in Europe of Descartes’ letters to the
Princess Elizabeth. He describes the intellectual role of Elizabeth within the Cartesian milieu at
Heidelberg, and relates the initiative taken from the English side of the Channel by Pell and More
in the mid-1660s to obtain two of Descartes’ mathematical letters to Elizabeth. A letter from
Elizabeth addressed to Theodore Haak is published here for the first time. This letter is of special
344 Editorial /Historia Mathematica 37 (2010) 341–344interest because in it the princess supplies a general outline of her solution to a mathematical prob-
lem Descartes gave her to solve in 1643, confirming the hypothesis regarding Elizabeth’s solution
proposed in Bos [2003].
Dominique Descotes in his contribution offers a Pascalian counterpoint to Cartesian practice by
providing a detailed study of the only handwritten draft remaining in Pascal’s mathematical works.
This draft, to be found in the Recueil Original of the manuscript of the Pensées, displays the incom-
plete statement of a theorem on the equality of two solids of revolution and the remnants of a dem-
onstration using the theory of indivisibles. In his study, Descotes fruitfully combines the resources of
philological analysis with history of mathematics, relating the theorem to the Lettres de Dettonville.
Massimo Galuzzi examines the evolution of the young Newton, immersed in the modern tech-
niques of Cartesian geometry and the development of calculus, to the older savant increasingly inter-
ested in ancient geometry, and for whom Descartes constituted a polemical target. Galuzzi singles
out texts, most of which remained as manuscripts, which display Newton’s unsuccessful attempts
to construct a unitary view of mathematics that would allow him to shape the new algebraic and
infinitesimal methods into the classical style of ancient geometry.
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